Prenatal radiation-induced limb defects mediated by Trp53-dependent apoptosis in mice.
We reported previously that in utero radiation-induced apoptosis in the predigital regions of embryonic limb buds was responsible for digital defects in mice. To investigate the possible involvement of the Trp53 gene, the present study was conducted using embryonic C57BL/6J mice with different Trp53 status. Susceptibility to radiation-induced apoptosis in the predigital regions and digital defects depended on both Trp53 status and the radiation dose; i.e., Trp53 wild-type (Trp53(+/+)) mice appeared to be the most sensitive, Trp53 heterozygous (Trp53(+/-)) mice were intermediate, and Trp53 knockout (Trp53(-/-)) mice were the most resistant. These results indicate that induction of apoptosis and digital defects by prenatal irradiation in the later period of organogenesis are mediated by the Trp53 gene. These findings suggest that the wild-type Trp53 gene may be an intrinsic genetic susceptibility factor that is responsible for certain congenital defects induced by prenatal irradiation.